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[57] ABSTRACT

A core memory system includes an array of toroidal
ferrite cores, and also includes two hundred fifty-six X
lines extending through a plurality of the cores, one
hundred twenty-eight Y lines extending through a plu-
rality of the cores, and eighteen sense-inhibit lines, each
extending through a respective plurality of the cores.

The X lines are organized as 16 groups, the first ends of

a F 1

all X lines in each respective group being electrically
connected together at a common junction. The com-
mon junction is connected to a first lead of a first wind-
ing of a Balun transformer. The Balun transformer in-
cludes 17 identical windings about a toroidal core. The
second end of the first winding is connected to the
output of an address driver/receiver circuit. The sec-
ond ends of each of the 16 X lines are connecled 1o the
second leads of respective ones of the remaining 16
windings of the Balun transformer. The second leads of
each of the 16 windings are connected to respective
address driver/receiver circuits. In operation, one of
the 16 X lines of the first group is selected by one of the
driver/recetver circuits, whereby it acts as a current
sink. The remaining 15 X kinegs of the first group are
unselected by their corresponding address drivers, SO
that no current can flow in the remaining 15 X lines, A
current pulse produced by the first driver/receiver
circutt flows through the first winding of the Balun
transformer, inducing an identical current in the Balun
transformer connected to the selected X line. Since the
current flowing into the selected X line and the current
flowing out of the selected X line must be identical, no
charging of parasitic capacitances coupling the selected
X line to other lines in the core array can occur. Delete-
rious effects of such capacitive coupling are thereby
obviated.

6 Claims, 5 Drawing Figures
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CIRCUITRY FOR REDUCING PARASITIC
COUPLING IN CORE MEMORY

BACKGROUND OF THE INVENTION

I. Field of Invention

The invention relates 1o core memory systems, and
more particularly to circuitry and methods for reliabiy
addressing, reading, and writing data into very large,
high density ferrite core arrays.

2. Description of the Prior Art

Random access memories composed of high density
arrays of ferrite cores have been widely used, both in
computer main frame memories and in a wide variety of
other applications, especially applications where non-
volatile memories are required and where memories are
required to operate at very high and/or low tempera-
tures. As the state of the art has progressed, numerous
problems have been encountered in reliably manufac-
turing faster, larger, denser core memory systems. Al-
though improved manufacturing techniques have made
it possible to thread the necessary X and Y select con-
ductors and sense/inhibit conductors through tiny to-
rotdal ferrite cores to provide a high density core array
containing over half a million bits on a single card hav-
ing an area of roughly six to eight inches square, it has
been extremely difficult and expensive to provide elec-
tronic addressing, writing, and sensing circuitry which
can reliably address, sense, and write data into such a
large, high density core array at the desired high operat-
ing speeds. |

Accordingly, it is an object of this invention to pro-
vide a system and circuitry for addressing, sensing in-
formation in, and writing information into individual
cores of a high density core array more reliably and less
expensively than circuits and systems of the prior art.

Until now, in order to obtain a reliable system includ-

ing a large, high density core array of as many as a half

a million bits along with addressing, writing, and sens-
ing circuitry, it has been necessary to individually, pre-
cisely, and laboriously match and balance various indi-
vidual addressing, sensing, and writing circult compo-
nents in order to ensure reliable operation. This has
greatly added to the cost of prior art high speed, high
density core memory systems,

Accordingly, it is yet another object of the invention
to provide method and circuitry for reliably accessing
very high density core memory arrays without the ne-
cessity to individually trim and balance various circuit
components of the addressing, sensing, and writing
circuifry.

The main cause of difficulties experienced in reliably
accessing extremely high density core memory arrays
has been the presence of a large amount of capacitive
coupling between the various X, Y, and sense/inhibit
lines passing through the various ferrite cores in the
array. Although the large, high density core arrays can
lcad to low cost and high speed performance, the
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amount of such capacitive coupling also increases as

size of core diminishes, allowing the spacings between
the various lines to decrease. Further, the amount of
capacitive coupling between lines increases as the
lengths of the various lines increases. The parasitic cou-
pling between the sense/inhibit lines and the respective
X and Y select lines is especially deleterious in ex-
tremely high density core arrays. Such parasitic capaci-
tive coupling between the X or Y select lines and the
sense/inhibit conductors can cause large voltages to be
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coupled to the sense/inhibit line during write opeéra-
tions, thereby causing undesired data to be written into
“half-selected” cores. This, of course, is completely
intolerable.

Accordingly, still another object of the invention 1s 1o
provide circuitry and method for accessing high density
ferrite core arrays in such a manner as to avoid capact-
tive coupling between the various conductors threaded
throughout the core array.

A novelty search directed to the invention described
herein uncovered the following patents, which are be-
lieved to be generally indicative of the state of the art
for core memory systems: U.S. Pat. Nos. 3,693,176;
3.419,856; 3,671,951: 3,568,168; 3,510,853; 3,340,015
1,524,175; 3,069,662 and 3,127,600

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and B constitute a partial schematic draw-
ing of the core memory system of the present invention.

FIG. 2 is a top view illustrating a circutt board con-
taining a plurality of the Balun transformers and diodes
of the circuitry shown in FIGS, 1A and B

FIG. 3 is a perspective view of one of the diode array
circuit packages instailed on the circuit board of F1G. 2.

FIG. 4 is a perspective view of one of the Balun
transformers marked on the circuit board of FIG. 2.

SUMMARY OF THE INVENTION

Briefly described, and in accordance with one em-
bodiment thereof, the invention provides circuitry and
method for reducing parasitic capacitive coupling m a
core memory system by forcing identical currents to
flow in and out of opposite ends of select lines extending
through a core memory array of the core memory sys-
tem. A Balun transformer having a plurality of identical
windings wound about a toroidal ferrite cores are uti-
lized to force a current out of one end of a selected
conductor, which current is equal to the current forced
into the opposite end of the select conductor by 2 . 2m-
ory current driver circuit. The windings of the Balun
transformer all have corresponding first leads and sec-
ond leads. The first lead of a first winding of the Balun
transformer is connected to the output of a current
driver circuit. The second lead of the first winding 1s
connected to the first end of a selected select conductor.
The second lead of a second winding of the Balun trans-
former is connected to the second end of the selected
select conductor. The first lead of the second winding 1s
coupled to a current receiver circuit. In operation, a
half-select current pulse produced by the driver circuit
flows through the first winding, inducing a magnetic
fiux in the toroidal ferrite core of the Balun franstormer.
The magnetic flux produces a current in the second
winding identical in magnitude to the current in the first
winding, thereby causing current flowing out of the
second end of the selected select conductor to be identi-
ca!l to the current flowing into the first end thereof.
Consequently, no current is available to charge parasitic
capacitances associated with the selected select conduc-
tor. Capacitive coupling between other conductors and
the selected select conductor is thereby obviated. More
particularly, capacitive coupling between the selected
select conductor and sense/inhibit conductors extend-
ing through the memory core array is avoided. This
avoids coupling of voltages to the sense/inhibit conduc-
tors resulting in undesired writing of data into half-
selected cores.
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In the described embodiment of the invention, groups
of X-select conductors are joined to a common conduc-
tor connected by means of one winding of a Balun
transtormer to memory driver/receiver circuitry. Op-
posed ends of the respective X-select conductors are
coupled by means of other windings of that Balun trans-
former, respectively, to other memory driver/receiver
circuitry. Y-select conductors extending through the
core array are similarly coupled to memory line dri-
ver/receiver circuitry by means of Balun transformers.

In one embodiment of the invention, Balun trans-
tormers are also utilized to insure that inhibit currents
through each pair of sense/inhibit lines are split equally
between the sense/inhibit conductors of each pair.

DESCRIPTION OF THE INVENTION

Referring now to FIGS. 1A and 1B, core memory
system 1 includes a very high density array 3 of toroidal
ferrite cores through which a plurality of X select lines,
Y select lines, and sense/inhibit lines are threaded in a
well known manner. Core array 3 contains over half a
million ferrite cores on a single card measuring approxi-
mately s1x inches by eight inches. The X select, Y select,
and sense/inhibit lines are very fine copper conductors.

Other circuitry shown in FIGS. 1A and 1B includes
address selection circuitry and sense/inhibit circuitry.
The address selection circuitry includes a plurality of X
address drivers, such as 7, and plurality of Y address
drivers, such as 21, a plurality of X Balun transformers
13, a plurality of Y Balun transformers such as 23, a
plurality of X diode arrays such as 15, and a plurality of
Y diode arrays such as 43. It should be noted that the
term “memory drivers’ includes both a category of
circutts which are line drivers or current source circutts
and a category of circuits which are line receivers or
current sink circuits.

Also included in the core memory system 1 are a
plurality of inhibit drivers 33, a plurality of Balun trans-
formers, each having three windings such as 31A, 31B
and 31C, and plurality of pairs of sense/inhibit conduc-
tors such as 29A, 29B joined together at one end 29C,
their other ends leading to the inputs of a respective
sense amplifier such as 39.

In a present embodiment of the invention, system 1
includes 256 X select conductors threaded through the
core array 3, 128 Y select conductors also threaded
through the core array 3, and 18 patrs of sense/inhibit
conductors, corresponding to 18 bits of a word stored in
core array 3. Thus, the memory 1s organized as 32,768
words by 18 bits, a total of 589,824 memory bits.

The description of the invention will be best under-
stood after a very brief introduction to operation of a
~typical core memory system and the terminoclogy com-
monly used. As is well known 1n the art, selection of a
particular memory bit or core requires comncidence of
current pulses passing through X and Y select conduc-
tors which pass through the selected core. A sense
current is produced in a sense-inhibit conductor which
passes through the selected core. During write or re-
write operations {which are necessary because “read-
ing” of data stored in a ferrite core destroys the data),
selection by again applying a current pulse, this time
referred to as a write pulse, in the opposite direction
through X and Y select conductors which pass through
the selected core. The data written into the selected
core depends upon whether or not a current pulse 1s
driven mto the sense/inhibit conductor (which passes
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through the selected core) by means of an inhibit driver
circuit.

The currents driven into the X and Y select conduc-
tors, 1.¢., the read select pulses and the write select
pulses, are referred to as ‘'half-select currents’™. When a
particular core said to be selected or “full selected”
when both the X and Y select conductor threaded
through that core have half select currents therein.

Referring still to FIGS. 1A and 1B, core array 3
includes a plurality of toroidal ferrite cores 5. The mem-
ory array 1s arranged as 32,768 words of 18 bits each.
256 X-select conductors are each threaded through
eight various cores in core array 3. 128 Y-select conduc-
tors are also threaded through various cores in core
array 3. The cores are arranged in 18 groups of 32,768
cores each. Each group of 32,768 cores is arranged as a
236 by 128 bit sub-array. Each X conductor, such as
conductors X0, X1-X15, etc., extends through the 128
cores In a particular row of each of the 18 subarrays.
Each of the 128 Y conductors, such as Y0, Y1-Y7, etc.,
extends through each of the 256 cores of a correspond-
ing column of each of the 18 subarrays. Several of the
32,768 bit subarrays are indicated by reference numerals
JA, 3B, 3C, 3D and 3E.

The 256 X-select conductors are arranged in 16
groups of 16 conductors each. FIG. 1A shows one such
group, including X conductors X0, X1-X183, all of
which are connected together to common conductor
11A. Common conductor 11A 1s connected to the “un-
dotted” terminal of winding 13-16 of a 17-winding
Balun transformer 13. Balun transformer 13 has 16 other
windings, namely 13-1, 13-2-13-15, which are identical
to winding 13-16. Balun transformers are well known in
the art and include a plurality of windings formed about
a single toroidal ferrite core. FIG. 4 illustrates a typical
Balun transformer.

The dotted terminal of winding 13-16 i1s connected to
conductor 11, which 1s connected to memory driver
circuttry 7. Memory driver/recetver circuitry 7 can be
implemented by means of SIN55326 and SN55327 mono-
lithic integrated quadruple memory drivers, manufac-
tured by Texas Instruments. The memory drivers can be
controlled by means of address inputs to function either
as a current source or a current sink. Their operation
and structure are very familiar to those skilled in the
core memory art, and need not be described in detail
herein.

X-select lines X0-X18, after passing through the ap-
propriate cores 5, as described above, are respectively
connected to the undotted terminals of Balun trans-
former windings 13-0, 13-1,-13-15, respectively. The
dotted terminals of windings 13-0, 13-1,-13-13 are con-
nected, respectively, to conductors X0, X1'-X15', re-
spectively, each of which 1s connected to diode array
15.

For example, conductor X0° 1s connected to the
anode of diode 15B, the anode of which 1s connected to
memory driver circuit 17B. Memory recetver circuit
17B can function as a current sink in response to its
mputs 18B. Conductor X0 is also connected to the
cathode of diode 18A, the anode of which 1s connected
to the output of memory driver circuit 17A. Memory
driver circuit 17A can function as a current source In
response to its inputs 18A. It can be seen that conduc-
tors X1'-X15" are similarly connected.

The Y-select conductors YO, Y1, etc., are stmilarly
grouped and connected. The 128 Y-select conductors
are grouped into 16 groups of 8 each. FIG. 1A 1llus-
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trates a single 8 bit group designated by reference letter
Y, including Y select lines Y0, Y1-Y7, which are con-
nected together to conductor 14A. Conductor 14A is
connected to the undotted terminal of winding 25-16 of
9 winding Balun transformer 25. The doited termimal of
winding 25-16 is connected to conductor 14, which 1s
connected to the outputs of memory driver/receiver
circuit 21. Memory driver/receiver circuit 21 1s essen-
tially similar to memory driver circuif 7, described
above.

Each of Y-select conductors Y0, Y1-Y7 extends
through the respective columns of cores J, as explained
previously, and is connected to the undotted terminal of
a respectively one of windings 25-0, 25-1-23-7 of Balun
transformer 25. The dotted terminals of each of wind-
ings 25-0, 25-1-25-7 are connected to conductors Y{',
YYV-YT, respectively. Each of conductors YO -YT are
connected to a diode pair in diode array 45 1n the same
manner that conductors X0'-X15' are connected to the
diode pairs in diode array 15, as previously explained.

Still referring to FIGS. 1A and 1B, a pair of sense/in-
hibit conductors 29A and 29B extend in a parallel ser-
pentine fashion through adjacent groups of cores, so
that one of sense/inhibtt conductors 29A or 29B passes
through every core corresponding tc one bit of the
32,768 word by 18 bit memory in system 1.

Sense/inhibit conductors 29A and 29B are joined at
end 29C to form a continuous U-shaped path. End 29C
is connected to the undotited terminal of Balun trans-
former winding 31A, the dotted terminal of which is
connected to the output of inhibit driver 33. Inhibit
driver 33 can be any ordinary memory driver and can
be readily selected by those skilled in the art from the
wide variety of such circuits which are commercially
available. Balun transformer winding 31A 1s wound
about the same torcidal ferrite core as windings 31B and
31C. The opposite ends of sense/inhibit conductors 29A
and 29B are connected, respectively, to the undotted
terminals of windings 31B and 31C. The dotted termi-
nals of windings 31B and 31C are connected, respec-
tively, to the inputs of sense amplifier 39, which pro-
duces a data output signal at conductor 41. Sense ampli-
fier 39 can be readily selected by those skilled in the art
from a wide variety of commercially available core
memory sense amplifiers. Resistors 37A and 37C, which
may have resistances of 100 ohms, provide suitable line
terminations for sense/inhibit conductors 29A and 29B.

As previously briefly explained, a particular core in
system 1 is accessed for either reading information
stored in that core or writing or rewriting information
into that core. A particular core is accessed by driving
two *“half-select” currents, namely an X half-select cur-
rent and a Y half-select current into the X and Y select
lines which pass through the selected ferrite core.

For example, for a “read” operation from memory
core 5B, driver 17A is turned on, forcing a current
(which is typically 300 miliamperes) through diode 15A
in the direction indicated by arrow 33 mto conductor
X{¥ and through Balun transformer winding 13-0. The
300 miliampere current flows through X-select conduc-
tor X0 into conductor 11A.

Since 300 miliamperes of current, the direction of
which is indicated by arrow 53, flow through Balun
transformer winding 13-0, an identical 300 miliampere
current 1s forced to flow out of conductor 11A through
Balun transformer winding 13-16 in the direction indi-
cated by arrow 55. Thus, the same current is forced into
conductor X0 by Balun transformer winding 13-0 as is
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drawn out of conductor X0 and ied into current re-
ceiver circuit 7' by Balun transformer winding 13-16.
{1t should be noted that conductor X0 1s “selected” by
driver circuit 17A. The remaining X-select conductors
X1, X2-X15 are not selected. Consequently, magnetic
flux produced in the toroidal ferrite core of Balun trans-
former 13 induces voliages, rather than currents in
windings 13-1, 13-2-13-15.) Consequently, the capaci-
tive coupling currents flowing from conductor X0 into
parasitic capacitances between conductor X0 and other
conductors in core array 3 1s negligible. Thus, parasitic
capacitive coupling which is usually very harmful to
circuit operation in large core memory stacks is obvi-
ated in accordance with the present invention by use of
Balun transformer windings at opposite ends of the
X-select conductors.

Precisely the same technique is used to “half-select”
any one of the Y conductors as is used to “half-select”
an X conductor, as described above. For example, to
select Y-select conductor YO0, driver circuit 27A forces
a 300 miliampere current through Balun transformer
winding 25-0, thereby inducing an identical 300 miliam-
pere current in Balun transformer winding 25-16, pre-
venting any significant capacitive coupling beween
Y-select conductor Y0 and other conductors in the core
array 3.

The memory core 3B at the intersection of select
conductors X0 and Y0 i1s then selected, and a read cur-
rent is induced in sense/inhibit conductor 29A, devel-
oping a sense voltage across resistor 37A. This voltage
is differentially detected by sense amplifier 39.

The above mentioned 300 milkiampere currents pro-
duced by Balun transformer windings 13-16 and 25-16
nroduce currents which flow into driver 7' and 21’, as
shown by arrows 57 and 59, respectively. Both of these
circuits are Texas Instruments SN75326 memory driver
circuit which operate as current sink circuits.

Next, a write (or rewrite} operation of writing data
into memory core SA will be described. In order to
perform a write or rewrite operation, a 300 miliampere
current is driven by driver circuit 7 into conductor 11,
as indicated by arrow 47. Current receiver circuit 7’ 1s,
of course, turned off. The 300 miliampere current in
conductor 11 flows through Balun transformer winding
13-16 in the direction indicated by arrow 47'. This
causes current of 300 miliamperes to flow through
Balun transformer 13-1 in the direction indicated by
arrow 49. This forward biases diode 61, causing a 300
miliampere current to flow into current receiver circuit
17C, as indicated by arrow 51. Similarly, current driver
circuit 21 forces the 300 miliampere current into con-
ductor 14, through Balun transformer 25-16, and into
conductor 23. An identical 300 miliampere current 1s
induced in Balun transformer winding 25-0, into con-
ductor YO and into current receiver circuit 27B. Para-
sitic capacitive coupling from conductors Y0 and X1 1s
thereby avoided due to the fact that the currents flow-
ing in and out of each select conductor passing through
the memory stack are forced to be equal.

During the coincidence of the 300 miliampere cur-
rents through conductors YO and X1, inhibit driver
circuif 33 produces a current pulse in sense/inhibit con-
ductors 29A and 29B by acting as a current sink for
currents which flow through diodes 35A and 35B into
sense/inhibit conductors 29A and 29B, respectively.
The absence of the inhibit current in sense/inhibit con-
ductor 29A and the 300 miliampere half-select write
currents in conductors X1 and Y0 causes a logical
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“zero' to be written into memory core 3A. The pres-
ence of the two 300 milliampere write current pulses
and the inhibit current causes a logical “one” to be
written 1nto memory core SA.

According to one embodiment of the invention,
Balun transformer windings 31A, 31B and 31C improve
circuit performance by causing equal inhibit currents to
flow in sense/inhibit conductors 29A and 29B, and
cause the current sink by inhibit driver 33 to be exactly
equal to the sum of the two currents tflowing into sen-
se/inhibit conductors 29A and 29B through diodes 35A
and 35B, respectively. This is accomplished because the
number of turns of windings 31B and 31C 1s equal to the
number of turns of winding 31A.

[t should be noted that the improvement in operation
of system 1 was greatly improved by the addition cf the
Balun transformers 13 and 25 connected as illustrated
and as described above. Use of the Balun transformer
31A, 31B, 31C provides slight turther improvements.
The commercialized version of the system of FIGS. 1A
and 1B omits use of the Balun transformer 31A, 31B,
31C in conjunction with sense/inhibit conductors 29A
and 29B: however, this Balun transformer could be
utilized in certain cases to provide somewhat improved
memory performance and reliabtlity.

Diodes 63 and 65 are utilized to mtially precharge
conductors X0-X15 and YO0-Y1S, respectively, to de-
crease the currents required to be supplied by the mem-
ory driver circuits coupled thereto.

The diode arrays 15 and 45 can be readily provided
by those skilled in the art. In the described embodiment
of the invention, Fairchild FSA2500M diode arrays are
utilized, and are packaged in packages of the type
shown 1n FIG. 3.

The Balun transformers and diodes of FIGS. 1A and
1B are mounted on a circuit board in the manner shown
in FIG. 2. Referring now to FIG. 2, a plurality of Balun
transformers generally indicated by reference numeral
77 are mounted on one side of circuit board 69 in the
manner generally indicated in FI1G. 2. A plurality of
diode arrays each mounted in a dual-in-line (DIP) ce-
ramic or plastic package and generally indicated by
reference numeral 79 are mounted on the same side of
circuit board 69 as Balun transformer 77. The various
leads of Balun transformer 77 and diode packages 79
extend through holes or vias in circuit board 69 and are
connected on the opposite side of circuit board 69 1n the
manner indicated in FIGS. 1A and 1B. The connections
to the various memory driver and receiver circuits
shown in FIGS. 1A and 1B are made by means of con-
nectors 81 and 83.

The previously mentioned memory core array 3 18
fabricated on a circuit board 71. The connections of the
Balun transformer 77 to the appropnate X-select and
Y-select conductors and sense/inhibit conductors ex-
tending through core array 3 are accomplished by
means of bundles of thin insulated copper wires. The
bundles are generally designated by reference numeral
85 in FIG. 2. In a completed memory system, circuit
cards 69 and 71 are ‘“folded” together and rigidly
mounted by means of end supports so that circuit cards
69 and 71 are parallel.

While the invention has been described with refer-
ence to a particular embodiment thereof, those skilled in
the art will recognize that variations can be made to the
illustrated and described embodiment of the invention
without departing from the true spirit and scope of the
present invention as set forth in the appended claims.
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[ claim:

1. A core memory system comprising in combination:

(a) a plurality of memory cores, said cores being
arranged in a plurality of core groups;

(b) a first group of select conductors each having a
first end and a second end and each being threaded
through all of the cores of a respective one of said
core groups, the first ends of all select conductors
of said first group being connected together;

(c) a first driver-recetver circuit and a first group of
driver-recelver circuits;

(d) a balun transformer having a first winding and a
first group of windings equal in number to the
number of select conductors of said first group,
said first winding and each of said windings of said
first group having substantially the same number of
turns, said first winding and each winding of said
first group having a first polarity terminal and a
second polarity terminal; and

(e) a sense-inhibit conductor threaded through all of
said cores;

the first polarity terminal of said first winding being
coupled to said first driver-receiver circuit, the first
polarity terminals of each of said windings of said
first group being coupled to a respective driver-
receiver circuit of said first group,

the second polarity terminal of said first winding
being connected to all of the first ends of said select
conductors of satd first group, the second polarity
terminals of said windings of said first group being
coupled to the respective second ends of said select
conductors of said first group,

the amount of a select current forced into one end of
any of said select conductors being essentially
equal to the amount of current forced to tlow out
of the other end of that select conductor, allowing
no more than a negligible amount of parasitic cur-
rent to charge parasitic capacitances coupling that
select conductor to said sense-inhibit conductor
and to other select conductors.

2. A core memory system comprising in combination:

(a) a plurality of memory cores, said cores being
arranged in a plurality of core groups, each core
being included in two of said core groups;

(b) a first group of select conductors each having a
first end and a second end and each being threaded
through all of the cores of a respective one of said
core groups, the first ends of all select conductors
of said first group being connected together;

(c) a second group of select conductors each having
a first end and a second end and each being
threaded through all of the cores of a respective
one of said core groups, the first end of all select
conductors of said second group being connected
together:;

(d) a first driver-receiver circuit, a second driver-
receiver circuit, a first group of driver-receiver
circuits, and a second group of driver-receiver
CIFCUlts;

(e) a first balun transformer having a first winding
and a first group of windings equal in number to
the number of select conductors of said first group,
said first winding and each of said windings of said
first group having substantially the same number of
turns, said first winding and each winding of said
first group having a first polarity terminal and a
second polarity terminal;
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(D) a second balun transformer having a second wind-
ing and a second group of windings equal In num-
ber to the number of select conductors of said sec-
ond group, said second winding and each of said
windings of said second group having substantiaily
the same number of turns, said second winding and
each winding of said second group having a first
polarity terminal and a second polarity terminal,;
and

(g) a sense-inhibit conductor threaded through all of 10

sald cores;

the first polarity terminal of said first winding being
coupled to said first driver-receiver circuit, the first
polarity terminals of each of said windings of said
first group being coupled to a respective driver-
receiver circuit of said first group,

the second polarity terminal of said first winding
being connected to all of the first ends of said select
conductors of said first group, the second polarity
terminals of said windings of said first group being
coupled to the respective second ends of said select
conductors of said first group,

the first polarity terminal of said second winding
being coupled to said second driver-receiver Cir-
cuit, the first polarity terminals of each of said
windings of said second group being coupled to a
respective driver-circuit of said second group,

the second polarity terminal of said second winding
being connected to all of the first ends of said select
conductors of said second group, the second polar-
ity terminals of said windings of said second group
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being coupled to the respective second ends of said
select conductors of said second group,

the amount of a select current forced into one end of

any of said select conductors being essentially
equal to the amount of current forced to flow out
of the other end of that select conductor, allowing
no more than a negligible amount of parasitic cur-
rent to charge parasitic capacitances coupling that
select conductor to said sense-inhibit conductor
and to other select conductors.

3. The core memory system of claim 2 wherein said
driver-receiver circuits operate to source or sink ap-
proximately three hundred milliampere select currents.

4. The core memory system of claim 2 wherein said
first and second balun transformers each have only
sevenieen windings.

5, The core memory system of claim 2 wherein each
of said driver-receiver circuits of said first and second
oroups includes a pair of steering diodes for coupling
that driver-receiver circuit to select hnes.

6. The core memory system of claim 2 wherein said
plurality of memory cores are disposed on a first board,
and said first and second balun transformers and said
balun transformers of said first and second groups and
said first and second driver-receiver circuits and said
first and second driver-receiver circuits of said first and
second groups are disposed on a second board, conduc-
tors coupling said first and second boards being
grouped in flexible bundies.
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